Insulin nanoparticles: stability and aerosolization from pressurized metered dose inhalers.
Nanoparticles containing insulin have been produced by emulsification processes followed by freeze-drying. Purified nanoparticles were suspended in hydrofluoroalkane (HFA) 134a, using essential oils (cineole and citral) as suspension stabilizers to form pressurized metered dose inhaler (pMDI) formulations. The retention of insulin integrity after formulation processing was determined using high performance liquid chromatography (HPLC), size exclusion chromatography (SEC), circular dichroism (CD) and fluorescence spectroscopy. The results indicated that the native structure of insulin was retained after formulation processing. Aerosolization properties of the manufactured pMDI formulations were determined using a multi-stage liquid impinger. The results showed that the nanoparticles were suitable for peripheral lung deposition, with a fine particle fraction (FPF(<1.7 microm)) of approximately 45% (w/w). In conclusion, the pMDI formulations with nanoparticles containing insulin developed in this study have the potential to deliver protein therapeutics via inhalation for systemic action.